MOST DATA on atrial fibrillation are from populations with heart disease.1 2 The opportunity to evaluate its etiology, significance, and prognosis in a relatively healthy population is rare. This report of 60 cases of atrial fibrillation from the United States Air Force flying population presents the factors related to the onset of atrial fibrillation, the available follow-up information, and the significance of atrial fibrillation in such cases.
though the median age for the population at risk is 32 years (table 1).
In 51 cases the serum cholesterol varied from 153 to 355, with a mean value of 242 mg.
per cent. Thyroid-function studies in 47 cases included a triiodothyronine red blood cell uptake in two subjects, protein-bound iodine determinations in 41, and basal metabolic rates in four. In no case was definite thyroid disease established. Specifically absent was clinical or laboratory evidence of thyrotoxicosis. Some studies suggested hypometabolism. Two triiodothyronine red blood cell uptakes were normal values. Protein-bouind iodine determinations were over 4 pg. in 33 and between 3.6 and 2.7 in six. The basal metabolic rates were from + 5 to -19 per cent.
The average follow-up period in 59 suibjects was 41.2 months. One patient died suiddenly 6 weeks after the onset of atrial fibrillation while another remains well after 16 years.
Persistent Atrial Fibrillation
There were only tlhree cases of persistent atrial fibrillation (tables 1 and 2). If other instances occuirred, presumably they were secondary to major organic disease and automatically removed from the flying population. Available information on the individuals with significant cardiac events in the flying population suggests that this is unlikely.
Th-e extreme rarity of spontaneous persistent atrial fibrillation in a healthy population is pointed out by the low incidence in this stuady. One case appears innocuouis and may have originated in childhood. For 6 years he has demonstrated no significant changes. A second case had acquired atrial fibrillation, probably precipitated by acute myocardial infarction, and early demise. The third case occurred spontaneously in an individual with previous normal sinuls rhythm. Persistent atrial fibrilla-tion in the absence of demonstrable underlying heart disease appears to be the rarest of all forms of atrial fibrillation. The inability to demonstrate the presence of underlying heart disease by means currently available does not necessarily exclude an organic etiology.
Recurrent Paroxysmal Atrial Fibrillation There were 21 cases of recurrent paroxysmal atrial fibrillation. This group has been followed from 11 to 192 months since the initial episode of atrial fibrillation or an average period in excess of 5 years. The vast majority of this group had symptomatology associated with fibrillation, such as faintness or substernal chest pain or an associated illness, such as infectious hepatitis, gouty arthritis, or acute alcoholism. The case that is truly free from symptoms related to fibrillation or completely free from other associated illness appears to be rare. The episodes are not necessarily associated with a poor prognosis or disability as indicated by one case followed for 15 years and another followed for 16 years. Case 10 also demonstrates the influence of both startle reaction and physical trauma on the precipitation of acute fibrillation. Some cases appear to be an isolated acute event and later prove to belong to the recurrent paroxysmal group.
Single Isolated Episode of Fibrillation
The most common type of atrial fibrillation noted in the flying population is the isolated single episode. A variety of different precipitating factors are commonly implicated. In this series these included alcohol, acute diarrhea, other gastrointestinal symptoms, drugs, respiratory diseases, fatigue, physical exertion, and heart disease or symptoms ordinarily referable to heart disease. This does not imply that heart disease was absent in the other cases, but in these three instances the association was more specific.
Discussion Etiology
The etiology of atrial fibrillation in apparently healthy persons is distinctly different Circulation, Volume XXIX, May 1964 from hospital and clinic surveys. Rheumatic heart disease occurred in only one case.
When identified as a factor, alcoholic ingestion was usually excessive. The bout of fibrillation usually occurred in the early morning hours or on arising following excessive ingestion of alcohol. Gastroenteritis with probable electrolyte disturbance was an occasional factor. The significance of associated gastrointestinal symptoms is uncertain, since it may precede or follow the onset of coronary insufficiency. Of particular interest was the absence of any clinical indication of thyrotoxicosis. Some subjects suggested the possibility of underlying hypometabolism. Although major attention has been directed toward thyrotoxicosis, the occurrence of atrial fibrillation in myxedema is not unknown.5 Whether fibrillation is due to myxedema or other associated forms of underlying heart disease apparently has not been demonstrated. Atrial fibrillation in the presence of myxedema has been reversed by thyroid therapy suggesting that the fibrillation was due to myxedema.
When obvious disease has been excluded, the most common form of underlying heart disease is coronary artery disease.
In those individuals with no significant disease as a precipitating factor, reflex mechanisms or other neurohumoral factors must be considered.
Symptomatology
Even though most did not have clearly demonstrable underlying heart disease, the vast majority had symptoms that interfered with their performance capacity. When fatigue, exertion, and related factors were associated with the onset of fibrillation the individuals were obviously below an optimal physiologic state.
In the absence of underlying medical disorders, fibrillation disturbed normal physiology, manifested by faintness, epigastric discomfort, lightheadedness, palpitations, and other related symptoms.
Certain individuals fibrillate without significant symptomatology, particularly with 5 Atrial fibrillation xvas first noted during an annlual examination and has since recurred in a paroxysmal fashion with occasional dizziness and faintness. 6 Atrial fibrillation was detected on routine examination at age 25 and at age 41. On both occasions the rhythm returned to normal spontaneously vithin 24 hours. 7 Atrial fibrillation was first noted on routine examination, and as intermittent paroxysms since. 8 Atrial fibrillation was detected on routine examination. Another paroxysm was precipitated by the ingestion of glucose. He has intermittent paroxysms and gouty arthritis. 9 Atrial fibrillation during infectious hepatitis on two occasions and recurred 1 year later. All three instances were associated wvith ingesting something cold. The third episode was terminated by eating hot soup. There have been three other subsequent episodes. 10 after alcohol, lack of sleep, physical and emotional stress occurred 9 months later. During the eleventh month atrial fibrillation was precipitated during treadmill stress testing. 21 Palpitation and tachycardia were first noted after excessive alcoholic ingestion. For a period of approximately 2 weeks recurrent episodes of atrial fibrillation were noted. He has subsequently remained asymptomatic. Laboratory findings of an abnormal glucose-tolerance test and recurrent staphylococcal infections suggest probable early diabetes. 22 He was awakened with epigastric fullness, nausea, dyspnea, tachycardia, and palpitation due to atrial fibrillation following dietary indiscretion. Symptoms suggestive of an episode occurred following vigorous exercise during high school. He has had several subsequent episodes of paroxysmal atrial tachycardia. 23 At an altitude of 10,000 feet progressive dyspnea occurred for several months. Examination disclosed atrial fibrillation. Normal sinus rhythm occurred following digitalization and quinidine.
There were persistent residual nonspecific Twave changes in lead I, aVL and the lateral precordium. Six years and 2 months later, on routine examination, transitory atrial fibrillation recurred spontaneously. 24 Atrial fibrillation was detected on routine examination at age 28. Past history included an episode of atrial fibrillation at age 23. He has had one recurrence since detection. Isolated episode of atrial fibrillation 25 Atrial fibrillation followed excessive alcoholic ingestion associated with multiple psychic and physical stresses. No recurrences.
26 Past history included palpitation and tachycardia at age 25 the morning following alcoholic excess and vomiting. A similar episode at age 30 following intoxication was atrial fibrillation. No recurrences.
27 The patient was awakened from sleep with atrial fibrillation manifested by rapid irregular heart rate following an evening of excessive alcoholic ingestion and mild diarrhea. 28 Atrial fibrillation occurred after a heavy meal and excessive alcoholic ingestion associated with epigastric fullness. The electrocardiogram demonstrated nonspecific T-wave changes for 4 years prior to the episode of fibrillation with QRS changes suggestive but not diagnostic of old inferior wall myocardial infarction. 29 Postalcoholic symptoms with vomiting and substernal distress were associated with acute atrial fibrillation.
30 A near syncopal episode and atrial fibrillation occurred during parade formation the day following excessive alcoholic ingestion accompan-Circulation, Volume XXlX, May 1964 ied with severe gastroenteritis. Atrial fibrillation ceased spontaneously. 31 Dyspnea and palpitations followed severe diarrhea following tetracycline therapy for acute respiratory infection. 32 Atrial fibrillation followed acute severe staphylococcal gastroenteritis. 33 Palpitations, epigastric distress, and headache were noted while he was flying at 8,500 feet. Examination revealed atrial fibrillation followed by post-tachycardia T-wave changes. Similar symptoms have been noted intermittently for several years. 34 Vomiting and weakness occurred while he was taking ephedrine for an "allergy." Atrial fibrillation converted to normal sinus rhythm following a sedative and a night's sleep. 35 Bitemporal headaches and nausea were noted on arising. Subject attempted to vomit without results. His blood pressure was 196/110 mm. Hg. Atrial fibrillation was noted. Similar symptoms had occurred on two or three occasions over 10 to 15 years. Later he experienced one episode of dull chest pain without other findings. 36 Nausea and epigastric distress followed by vomiting, diarrhea, and fibrillation occurred in flight.
Post-tachycardia T-wave changes were noted. Past history included a bleeding duodenal ulcer. 37 Ill-defined symptoms and dyspnea were noted during a check-out ride in a T-33 aircraft. Symptoms of nausea, dyspnea, and fatigue persisted for a day and a half. Examination revealed atrial fibrillation. 38 Atrial fibrillation followed localized injection of procaine for a fractured rib. Symptoms included faintness, dizziness, and sweating. 39 He took a Sparine tablet, slept, and on arising a syncopal episode occurred. Examination by two physicians demonstrated grossly irregular pulse interpreted as atrial fibrillation. 40 Atrial fibrillation followed the intravenous injection of grains 1/50th of atropine sulfate for evaluation of first degree A-V block. 41 Atrial fibrillation occurred during hospitalization for influenza and persisted for over 2 months and then converted medically. 42 Atrial fibrillation occurred during an acute febrile respiratory illness. There were postprandial T-wave changes. 43 Following recovery from "flu," during annual examination, atrial fibrillation was noted. ducing the individual far below the optimum of his performance, either physically or mentally. The frequent occurrence of symptoms in this study of apparently healthy individuals is probably related to these alterations. Atrial fibrillation caused by an acute illness has no future aeromedical significance if recovery is complete, and should have no bearing upon the future occupation of the person. This includes transitory episodes with acute pneumonia, acute gastroenteritis, or an acute drug reaction. If fibrillation is associated with a disease of serious magnitude, the disease becomes the primary consideration.
The importance of recurrent paroxysmal events is their frequent association with adverse alterations in cardiovascular dynamics impairing the individual's capacity to perform at a high level either mentally or physically. Occupations that require the individual to perform at peak level at all times are not compatible with recurrent episodes of atrial fibrillation with or without disease. Individuals who have had bouts of atrial fibrillation can be a passen-(irt-i/la//on, Volioce X JIX, Ma.y 1964 ger in aircraft or function in less demanding occupations.
Because of the likely association of atrial fibrillation with unsuspected coronary artery disease, particularly in the older individual, a careful search for its presence should be made in every case.
The sudden occurrence of atrial fibrillation in an individual in primary control of highperformance aircraft is potentially dangerous. An individual with recurrent atrial fibrillation may become incapacitated even though incapacitation does not occur with every episode of atrial fibrillation or in every subject. The etiology of the episode, its likelihood of recurrence, and the hemodynamic effects of the atrial fibrillation itself, both on cardiac output and cerebral circulation, are the major factors to be considered from an aeromedical point of view.
Summary
Sixty cases of atrial fibrillation from the USAF flying population are reported. Followup inforrrmation in 59 subjects averaged 41.2 months.
Only three cases of persistent atrial fibrillation were detected and two of these had normal sinus rhythm prior to the onset of atrial fibrillation.
There were 21 cases of recurrent paroxysmal atrial fibrillation and 36 cases of isolated acute atrial fibrillation associated with a variety of precipitating factors. Thyrotoxicosis was notable by its absence in any of these cases of atrial fibrillation.
Symptomatology either related to the primary disorder precipitating atrial fibrillation or secondary to the arrhythmia itself was frequently observed.
The hemodynamic effects of atrial fibrilla-tion on cardiac output, and cerebral artery spasm with diminished cerebral blood flow are important aeromedical considerations.
